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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the diversity effect 
and the interference reduction effect without employing of 
plural antennas and an interference cancellor for a mobile 
station by realizing transmission diversity using closed loop 
control by a transmitter and a receiver. 
SOLUTION: User signal coders 1 01 -1-1 01 -k in a transmitter 
applies spread processing to user signals 1 0-1-1 0-k of k-sets of 
stations by codes assigned specifically to each user. Antenna 
selection/weighting circuits 103-1-103-k use an antenna 
selection signal or a weighting signal obtained by each user to 
select a transmission antenna of each user among N-sets of 
antennas 107-1- 107-N or provide weighting the signal from 
each user and send the result to the antennas 107-1 -107-N. A 
receiver measures the reception power of each pilot signal by 
differentiating the spread signal of the pilot signal from each 
antenna in this way to select a transmission antenna providing 
an excellent transmission characteristic thereby realizing the 
transmission diversity. 
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[11*81] CDMAiUftafi^, CDMAg#g® 

mzcDMAmmmm*. mt&mmryri-t, 

litffBCDMAgft^gtt, tfTg2CDMAi£fi3§g0>&g( 

(Dimryri-fr bnmmm^&tpfr e>%m§hK*%i& 

ay hm^r<Dstmndsm\z.^tz.Ty7~rwm^ i k^ 
ibc dm Ammmmzmz zsizLt-zt zamttz 

F D D/C DMAiztSf&S*'*-? A. 

F D D/C DMAi£^>*^A, 
[81*3(3 3 ff#3Cllc*3^T, 

i£ffi*>f 3 >y®Rl-«F»T?saRU^t-f a v hf§#T 
3 £ *<&®L£ t5FDD/C DM Aj&^g i/Xr 

A. 

W*«4] ff^lfCfc^T, 
tW3S«afB*H»i. iuiB^7>^:HD**i#ftfre> 

ttfiacDMA^^s^t&iB/^ uv hm^v>%$mft 
mc&ttit&7yTi-mm^izm'3^rm&fiKt£to 
t~memsm^zmtii-t2> z n zmtt-rz fdd/c 

Ml** 5] 11**1 tCfclvc 

<S7>^0-olC0*## Soffit"* <fc ? KM»tf» 
ZtlZZt tSFDD/C DMAstf§Wf 

A. 

[ft** 6] «*3llK:feV%T, 
tfflBCDMA&fB&BC it@aS6m^#©fi*#WS:fT 

mt, ^^(Dmij^^^xmmry^-^miat 

ZWrntZmZ-t-ZtZimLL-tZ FDD/CDMA 40 

[f&**7] fMtgiic&tvr, 

{§*fe3 i: feMttS F D D/CDMAi£gfIJ/;Vr 
A. 

Bt*3C 8 ] m?m 6 * fcteff** 7 IZ 33V NT, 50 
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wmm&ffitt z t zsmt t5FDD/c dm Am 

[ft** 9] ff**7tCfclr\T, 
^/£^ffi;ft&^3l*Ti^7>^^ffi1-3ji® 
Slfcfl^fcz: i: t£ F D D/C DMASBWt J' 

ttt**ioj «*sti»cfc^T, 

10 tSIBCDMA^ff^StC, CDMASfcfBiaifr&ftfBb 
5W»bfe#AC-f a* h^2fctft3fB^##&tfc!!^S 

ffi®&£: s F D D/C DMASt 

ami 1 1 1 frag i o fc^v 

tuIBJI l OtftffitilRltt. d * MB-*©5tfi* -f 5 

y ymz&tetizmm(»m^<mm&mf. 

©©*ffl£aHg#-^£: LT^ffi-t-S^a^ffiiail&S: 
flfofcZli: fe^^-TS F DD/CDMAiiSftJ/7>^ 

Ao 

[ft** l 2 ] flfcpg l o tc fcv >T, 

0^«S®m*##(cS-5VNTl9IBT>^^ffWS#$: 
&ffi1" 5 3 £: fc^i: -t^, F D D/C DM Ai££fg£/X 
■irA,, 

[ft** 1 3 ] iMtsi i o * tc\,$m?m. 1 uzts^ 

T, 

##^mEffl&S:«A, 4feffi3*ifc«*flSfWi^S:|{(|BC 
DMAi^^g(Cii«i-5 3 £ ZSfmttZ FDD/C 

[000 1] 

xAtcwu mzMffimmis^T-^ayrvwm (wm 
fr^mhm^omm) iz^^x-Mizmmzix&cDM 

A (Code Division Multiple 
Access) m&fSZ/X7 L jUlZffi? 5. 
[0002] 

■fe^. (CDMA) ^{S, AHA#^S&^:(S{C^L# 

^S#mT^-fe^^;i:LT^eS^TV^„ CDMA 
^&fflV>fc^T-AT'l±, #n.-ifttg^-g-fc@^ 
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[0 0 0 3] Ml 1 (a) , (b) tt, S&ROCDMA 
2»©S/^-f'i»©-«*S%+^'B'!;^Effe»y, 011 

(a) hi i (b) Kttaamtmis 

TMitzti*. *a- j m%<z&®*4$y^ not 

[ooo4] Ei i (a) zmmtzt* msmmxi* 

3.-1iW*f9#5 0 1-1~50 1-K (K&lRh 

*tcm y STfc^T-Jftirts. ;t>f □ y hmffi 5 o 

5 0 31*, «F9fl;as*iT#a— 5 0 1-1 
~50i Kfre>titt3ti&a-iftB^£yt'f ay h$?F# 

ft5 04 ti^-fifcH 5 0 3 tf>ffi;fr£i£ffit-5o 20 
[0 0 0 5] Hi l (b) ItmklrZii, SM^ifiT- 
fcfc, n-fn* MBB6K6 Oil*, |<BiLfcia«7>^- 
5 0 4 ^e><^^£0^b&V^7>5^T-^ttfcS 
mm** V/U a <y hfg^fctfcffiU a— if## ©gffi 

3.— «f»s«w» 6 o 2 sami* * y msioeww 
^&&m-f s. t&ftgg 6 o 3 ti, n-r □ * hft#fr e>fs 

So &afe»6 o 3<Dffi*h vxffiM<D®Mm^imt>n 

5. fcfc, ±S£bfc01 1 (a) , (b) fcoWCttSE 30 

[0006] mmmm^mxii. -MK&mx*£.&& 

l£ 3fs®ffimA®#H*©ffi®T*feS^p6 - 1 8 9 
293f rf^9-frj#a^S#«J ) 

[0 0 0 7] 01 1 (a) , (b) IC^StlTV* 

0Sfe&£«©^^£^*^3;h/t^S (MA 

l£ #§8¥7 - 0 3 0 5 1 #lfc©{Cfctt 50 
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[0008] zaz^tegmizmfLx. msmmffiz® 

Scr y y-b^zm^zz.t&lsKfJ a 

TC DMA/TD D£i&Cfctf 5gif!i^£f§#y A- */ 

i/^fii^RCS9 4-7 3 ) 19 94^9^) A< 
&5„ d©;£5£Wu TDD (Time Divisio 

n Duplex)^ ttt>*>m-<z>fmmmiz 
mmt&m&zimfrmLxmmzmttiz&^xm 

x^Zo ±*)wmiz]s^x. wmx\%yy7-y^A a 

^KT^^-Srffl^S 3 h& Uc /t- 5/**feSt*«» 
[0 0 0 9] CDMA#5£T?li, £©«fce>&i£ft 

*y a- */*ttzm v^s fc^wwswfcWBm?* 

V^*T'feS= LWot, 01 l{Cat$*vr^5J:e> 
[0010] 

mi l{C^3tlTV%S^<7)CDMAi2l^#i/^.'T-AT* 

w&mimmttzz. TDDjr&zm^xms* 
■i a- t/^ imzi*mftr=.mgjt&z>tf* tdd 
ttimmemxmsmaBmmMZ t &&&&& *j s/ 

[0 0 11] rOi^JfeTDD^tC^fbTi/X^A^ 
ffi^^cFDD (FrequencyDivis ion 

Dupiexm ■?*t>*>mm£%m£xmfr2>m 

MWia»«:fflV^**3WfeSJ^ rG)FDD^^^Ci3V^ 
T^^CDg^i. FDD/CDMA^;lCfeV%Ti2lft 
¥^#f4Sri^I±T'$S F D D/C DMAaHMI^^A 
[0 0 12] 

[^®S:ft?*1-Sfe«)^m] #«W»Cj:6CDMAi8 
SWBjv^Al** CDMAi36fflHeKatfCDMA5MKfi 
g*^Jfc»J, CDMA^IM^S^ CDMA^I^glC 
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MfcS:^*, CDMAftfflBSWi. CDMAi!£fgi£@ 
[0 0 13] fet, CDMAjBffli^M38R©T:/ 

wjfrtsfefctfwny h^?:iim-rs„ cdma^ 
*«aHBSW3Sflrrs. 20 

[0 0 14] 

LTfi^-rs. H 1 l**^WC<fcSCDMA33ISfS>>^ 
■5SMCi3ttS C DMA&flglET R©-^£©£Sttf« 
fc5tt^ay^HT»y, 02ti*|g^lCj:SCDMA 
aiSfSS'^.WC DM A£Mi£g R V ©-^S£ 

[0015] si zmn-tzt* mmmmTmzis^ 

T, rL-+ffg-^F^|l 0 1-1 — 1 0 1 -Kli, 

©1- Ifflra io-l~10-KS:^, a— if&lCH 30 

r?m 103-1 — 103- Kt*. n.— 

<WcaMST>T-^-S:N«®r >t^- 107-1-107 

107-1-10 7-NlCiimi-S. 
[0 0 16] Z.Z.T\ 03 r>^"3»R/S*5»f*W 
Hlg&l 0 3©^&^-rST*fe-5„ 03 (a) &7>-r 

U 03 (b) i*a«WE»10 3-i (i = l- 40 
K) &ftv*fe— 0g&a*l/at5. 03 (a) ©7>t-*" 

^^©a&wu mi i o 3 AtfryT-i-msm 

[0 0 17] 03 (b) ©S<?*tttt:£5£©i§1=r 

a6r5v»T**#WE» 10 3 B ft©£?St»g§ 1 0 3 a, 
103b, • • •, 103nKJ|*a, 2, • • • N# 

#*<b*U f©^^10 5-l, 105-2, 
• • • 1 0 5NlCi£ffl$4V5. fcfc, 7i"5^HS#*;fr5£ 50 



m^z— iry^i-) (D&izmm-tz&^iz 

©#^©#4c*fLT«:S<* rij ©fg-^&i&iju ft& 
MLXimfr roj Oft#S:iiffi1-Si:#^S„ 

[ooi8] jMf&fiasHKor^T- 

^©a-tf#^CW:*£&fi#-£8B-t> 

#£§104-1 — 104 -N (Nl±2£U:<Z)&aR. JWT 
HC) \3&&mT>-T+l 0 7-1-1 0 7 -N«CD7t 
«f B V bM-^4 0-1-40 -N fcBftCttU ^Tfcff 
-TC'llSfrtSo ^10 5-l~10 5-N«7>f 
:H^/S##tt!Ifi& 103-1 — 103 - KOmfit 
U V h&%% 104-1 — 104 -N(D#ffi*t & 

tm-tz. wmi o 6-i~i o6-ni±, -^•fiS^ti 

0 5-1 — 1 0 5-N©#ffi;fr£ii&;*it> 

1 0 7-1-1 0 7-Nfr&©&ffi#-f^>y&SV^C 

y>5^- io7-i—io7 -N^e>3oie>tifcn.— 9*M 

fC#MT'£S£e>Kt-£fc&7?&£ 0 5I@S§1 0 6-1 
— 1 0 6 -N©3iSiSte> yyr-y- 107-1-107 
-NffiSffl^i >f ^ > ^#fcgl&©ji®#flfc J: »J *« < , 

yr-t-1 07-1-1 0 7-Nte, 51^106-1- 

i o e-N^m^sriim-rs,, 

[0 0 19] 02£#l$-tS£:, SWBKIf RVICfeV* 

x, /t-f d * mmm o 1 - 1-2 0 1 -n», 
®^f3r>^2 0 o^e>#fe^MM#«fc yjaimr^T- 

SMT>^2 0 0^S>#fcSMfi-tcfcymM©3.— 9» 

[0 0 2 0] ZLZ.T*#lC^^C33V^53Si:^© 

$> 5 fr* £<3S£fi R V K j3 ^ TiElii^ 6 r. ^ tfX'% & 
V^KLJfe*. r>-5^-^«#«SffliSSRVT'^ffi3 

[0 0 2 1] ^-3T*^fg^eRVT-tta— if#-^^e> 
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-l~203-N(t ;Uuy MBB8SS2 0 1-1—2 
0 1 -N©ffi;fcT'&S£ja£]&A5*-* fcJSWta.— !f 

u N«©ma mz. =L-?m*m*R/'&f&®m2 o 

0 3-l~2 0 3-NOffi±f&MVNT, &J&SI2 0 3- 

1 ~ 2 0 3 -N<Dmj3<DtpfrbM*Mfr<b LVNffcfrfcJl 

[0 0 2 2] 04 1*3.— iffgHfjg&/^f«IIlB&2 0 4 © 10 
•-^JSrStbTfeU, 04 (a) 

*^3nTV\S 6 04 (a) tdfc^T, fI#.&®&ffitS 
H2 1 1 «Atfa— 1f»«fflBB»2 0 2<Dmtt& 

am* csmmtimffScK) <D*><D*mxztxmmT 
[0023] zzx\ n— m^wm^2 0 2<mmr 20 

In . Qn fc+6fc«*5»tftflua»2 1 i<©m^d N 
d N =s (In 2 + Qn 2 ) (i) 

•fimmm^£ftz*sytfj\mx*tbz>%(Dii-?z>. * 

fe, «KD«i: UT. mm2 0 3-1-203 -N©ffi 
[0 0 2 4] ZZ\X\ «SSS|2 0 3-NCDgB^#ffi* 

in , qn t^tm9smmm»2 1 iota, 30 

^d N I*. 

d N =s (I i N I + I QnI) (2) 

T^StlS. 5$ (2) lCfctt&Stf)gm*7>r 

(DmMcm^xmmm2 1 2#tttfe»2 0 3 - i~ 

2 0 3 -NCDffi^JOVN-ftt^&rL— tf^i: UTj§#?-t 

[0025] 04 (b) (jy^ms^oM^^t. 
ii«^ST*5E^ca*#^■t^$4^TV^5©T^^2 0 3 
- 1 ~2 0 3 -N©ffi*S:-f <D**«2 1 2 at^ 40 

f&t&zuvmm^ (=L—*m& tm*>n&. 02 

<DmjMfe\Bm2 0 5-l~20 5-Nli, 

*9g§tS2 0 1-1-201 -N©#ffi*(D«^S:S!l^-r 

T>^^R/fi*^M#^mim&2 0 6ii. m 

£H&IS&2 0 5-1-2 0 5-N©#ffi;fr^e>7>r 
:Hi-5§-£> 3£W*®*iB!ij£[Sji&2 0 5-l~ 2 0 5-N 
<D#ffi;frt&?2Jtti2 03-1-203 -N<D#ffi^e> 

m.-fc&oy*g&\z\z. mjm%m&2 05-1-205- 
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[0 0 2 6] -&fifc^©^C{jU ttft8Rft|in& 

205-1-205 -N©#m^e>fi*&#*ttg^ 
m-tz>t)\ &wmjM%\m2 05-1-205 -n 
<&#m±*^«>fcs*£&$ts§2 03-1-203- 
n e>*»feiim^gT R-ciawcSK* e>*ifc 

[0 0 2 7] 7>ftm/l^l^ftffl!l»2 0 

iHf»SP3 0 0lCi|ie>n. 7>r-*-2 0 0&:ft-LTi£M2l 
STRtCilfetvS. ZOm^. 02fC5t3tlS^ft^S 

[0 0 2 8] ^HJgCD^^T'ldU 3S«SJ»TRT*fflV** 

MD TfSWWatR V*» P>J^iiSST R/\^f5W 
bfc^oTStfBBaiRV'Cr^^lWWm^S:* 

m Lxfc e>mm%mT R^^^ry^-^mm7t>ti 

«OPM8I0>2~3teT-&-5. !7x-^>y£aSJ&tf>g^* 

v ^iz\tz.<DwsK.mmtmt lt l * v«o x 

yyn-zfflfflbx fi5gtt®«tt^l*£WJ3 

e> %mmmmifi£.x>&&mtKi*T yy-^im^ * 

»J8»CJ:oT5i«aK«WfcoT<*. 3©=te)^#^ 

[0 0 2 9] 05, 6 5rfflV^*5§WC«fcSCDMAiH 
^M2/^^A<Z)flfi©M{CO WXWlffl-tZ. 0 5 1**5§^ 

0 6 li^^lC «fc S C DMAiiS#^^-r AtCfeWS C 

DMA&mmmcmnmm&vm&zB-t^n v ^0 

T'feS. M01C33V>T 0 1 &tf0 2 1 nmi»H¥ 

[0030] HP*., 3ffl0 5 6 CD^SICS V NT, 

i3imm*&fIl^t-S^*M*5D3nTV>«,J!^li, 01 

&ifm2<Dm$,tmm:$>z>. mszmmtzt, mm 
isgTRic^vNT, m±mmmi 02-1-1 02- 
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Kte, =L-^fm^w^ ioi-i~ioi -K©#m 
-vmimizmmtt&ffim+&. mmmmm o 2 

-1-10 2- KCDffiAWu 7>-x-:HSft/*»tfttlIl 
B& 1 0 3 - 1 ~ 1 0 3 - KIC&S&3*15„ 
too3i] mezmfrtzu* ^33£@RV{C&^ 

t, mjjfflm^mm\m2 out, =t-^m^mi/ 
mjm&zm^wimm^&kmrz. z.z\xm^ 

kftStf, flbLO. #H4#§*4 8 3 5 7 9 0 
C a r r i e r — t o— N o i s e Detector 
for Digital Transmission 
Systems lCfB^£*lfc;fri£tf&-2>. «*0JfWS 

[0 0 3 2] 07, 8&MV>T#3fc©CDMAi£^t$/ 

x^oD3l^cfte©ll^^fis^c^v^TI^i^-rs. 07^ 20 

IglJitC <fc 5 C DM AmgiSSsXT- AfC£tf 5 C DM Ai£ 

^®cDffi©»^jffi©^ ttttrfu v ^mx& y, 

* £0 8 tt#&f!£ J: 5 C DM Aij^ffi/X^ AtC fctt 

& c dm A%mmn(m<»mjmm<Dffif&zB?-7u y 
tmx'ib&o mmz&^xm 1 —06 tm^wzm— 

coo3 3] ^ (D$m$m\m 5 6 ©^g©^®© 

(C&3wrv*&. 07&tf080)|gj©$£li, HlfCfe 
1^51^1 0 6-1 — 1 0 6-N#&V^^T*&»J, 30 
«BS»RVtcfcwc, a— WfffiBSSf 2 0 2<Dftji 

203-1 — 2 03 -N®m*liiEL/^%)CDJei^tttfS 

*T?**©ic*fu msmmenffi&xitjEL^mij 

ife^t, *iy^siT-i*^ (i) ic^-rm^ 
a^ffinii?&2 1 1 x\tmitizFsiMx$>2>t)\ & 

(2) JCaVtmCJ«BM*«5ltBT*6. 40 
[0 0 3 4] ife, 07&tf08©|«3gtT*&, 

1. J72-B-IINo. 1 1 9 89$U/!)#& 
S) , :x-*m#3I#W5R3Si:fc<5. L*»U 'tog? 
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$LL<fo\ »c m7 forma ommimzis^x. 

[0 0 3 5] 09&tfl 0$rmv^*|g^©CDMAiI 

9 kJ^f§i8fCiSCDMA^«S/X-rAKfcttSCD 
MASIf^^<©fifiCD^6^fllCD«I^S:^-r^D ? 9 MX* 
fell, 01 0li*^lCj;-5CDMA^^>^AH 

D'v*IST'&S 0 |ig0{c£v%T0l~08i;|i^g|tfm 

[0 0 3 6] Z.<Dm®&Ml*. H5®«Wacfe»*/W 

□ * h«F*»# i ^> L/*w& <«»®r 

5. 09£#iH-.S>i:, >£f§B#tc3®£f| 1 0 6-1-1 
0 6-NT*#-f5 >y£-re>LTV%5„ Z\<Dt=.&>. 01 
0 &#fi^"t-5 ^^ST?li 1 fflO/K □ v hfflBBSI 
2 0 1 ^ffl^T^n^&^WlC^lti-S^^T'T^ 

[0 0 3 7] ^t£ic, J^bfc&|^^JS<z>S/;vxA 
-r-^C^&^CD^ lsXmte2>Wf§rZB^2>%r&£m 

[0 03 8] 

[|§^^«&^] Riim^bfcCDMAi^ffiS/X^AT' 
F D D/C DMA^^lCfeV \X5^B$&fBjBtX$St{Bt£i 

[0 1 ] *5§^tC J: S C DMAjtSfS^X-rASCfctt 
^ C DMAij|fl^ga>-|a^®<Z)mS:^1-y □ y ^ 

[H2] *^lCj:^CDMAi!l^i/X-rAlCfeW 
5 C DMAg^g<£-«7l?JiS©*iJ££^-f «y * 

[03] T>-?+3«^S^WIi»®«^&SVt 

[04] n— tffB^^i/^^g&cD^M&^-r^ 
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[05] #$8WC<fc&CDMAj2l§#S/;*^AlCfctt 
*0T*&So 

[06] #8$lCj:5CDMAa!SfiS/*^AtC33tt 
S C DM AS^@®fifi©Hfi^®(Z)^S:^-r zfU v 
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[07] ^^KiSCDMA^Mi/X-r-MCfctt 
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